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peers. This suggests that mechanical loads especially during the closure
of the proximal femoral growth plate could be an important factor in
the development of a cam-type deformity.
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Purpose: Recent evidence suggests that peri-articular bone changes
are integral to knee osteoarthritis (OA) pathophysiology. Peri-articular
trabecular morphology changes have been associated with radiographic
knee OA severity and may identify individuals at risk for knee OA
progression. However, it is unclear how patient characteristics are
associated with peri-articular trabecular morphology in knees with OA.
The purpose of this study was to evaluate the association between patient
characteristics and trabecular morphology in knees with OA.
Methods: The sample comprised a convenience sample of 337
participants in the Osteoarthritis Initiative (OAI) progression cohort who
at the 30- or 36-month OAI visit had 3-tesla magnetic resonance imaging
that included coronal 3D Fast Imaging with Steady State Precession (FISP)
trabecular morphometry sequences. We used a trabecular morphometry
program with a modiﬁed algorithm (calcDCN, University of California-
San Francisco) to evaluate 4 peri-articular trabecular morphology
measures: bone volume fraction (BVF), trabecular number (tb.n), spacing
(tb.sp), and thickness (tb.th). The four measures were calculated for 20
consecutive central slices within a 15mm x 3.75mm region of interest
placed in the peri-articular medial tibia and then averaged. Intra-
tester reproducibility was high (ICC = 0.99). The association between
demographic data or knee-speciﬁc data (from the 24-month OAI visit)
and trabecular morphometry were evaluated with independent sample
t-tests or Wilcoxon rank-sum tests (when applicable) and Spearman
correlations. Among a subset of 285 patients with 24-month joint space
narrowing (JSN) scores, four forward-selection multiple linear regression
models were used to further evaluate the associations between patient
characteristics and each trabecular morphometry measure.
Results: Participants were 66±9 years of age, body mass index
29.6±4.8 kg/m2, and 50% female. Peri-articular trabecular morphometry
was averaged (± standard deviation) for the cohort: BVF = 0.12±0.08,
tb.sp = 1.53±1.25mm, tb.n = 0.86±0.39mm−1, and tb.th = 0.13±0.03mm.
Peri-articular trabecular morphometry was not signiﬁcantly different
(p > 0.05) between participants with or without college degrees (n = 208,
n = 127; respectively), with or without history of smoking (n =147,
n = 188; respectively), and with or without knee symptoms at the 24-
month OAI visit (n = 191, n = 145; respectively). Many variables were
associated with trabecular morphometry (see table). Age correlated
with BVF (r = −0.16), tb.n (r = −0.18), and tb.sp (r = 0.17), but not tb.th
(r = −0.08). Body mass index also correlated with BVF (r = 0.12), tb.n (r =
0.14), and tb.sp (r = −0.14), but not tb.th (r = 0.07). The 400-meter walk
time (24-month visit) was related to tb.sp (r = 0.12). In multiple linear
regression models, the presence of medial JSN and female gender were
associated with all 4 trabecular morphometry measures. Three patient
characteristics were associated with select measures: age (associated
with tb.sp, tb.n), history of knee injury/surgery (associated with BVF,
tb.th), and race (associated with tb.th).
Conclusion: Among participants with knee OA, gender, age, body mass
index, history of knee injury/surgery, race, income, medial JSN, and
lateral JSN were associated with medial tibia peri-articular trabecular
morphology.
371
MRI-BASED CARTILAGE THICKNESS LOSS AND JOINT SPACE
NARROWING IN AN OAI CORE PROGRESSION SAMPLE, AND THEIR
RELATIONSHIP WITH AGE, SEX, AND BMI
R.B. Frobell1, M. Nevitt2, C. McCulloch2, M. Hochberg3, J. Duryea4,
W. Wirth5, C. Eaton6, T. McAlindon7, J. Maeda2, J. Lynch2, F. Eckstein5,
for the OAI investigators. 1Lund Univ., Lund, Sweden; 2UCSF, San Fransisco,
CA, USA; 3Univ. of Maryland, College Park, MD, USA; 4Harvard Med.
Sch., Boston, MA, USA; 5Paracelsus Med. Univ. & Chondrometrics GmbH,
Salzburg, Austria; 6Mem. Hosp. of Rhode Island & Brown Med. Sch.,
Providence, RI, USA; 7Tufts Univ., Boston, MA, USA
Purpose: The aim of this study was 1) To determine the most sensitive
measurement location in ﬁxed ﬂexion radiographs (JSW) and MRI
(cartilage thickness; ThC), over 2 years, in a core sample of the OAI
progression cohort; 2) To evaluate age, sex, and BMI as independent risk
factors of structural progression at these locations.
Methods: One knee in each of 541 (224 men) OAI participants enrolled in
the progression cohort was studied (all had frequent knee pain; 249 had
KL Grade 2; 292 had KL Grade 3). Change in medial femorotibial JSW
was measured automatically at 7 locations (ﬁxed distances, FD) from
PA ﬁxed ﬂexion radiographs, and change in ThC was measured in 16
femorotibial subregions after manually segmenting sagittal DESS images.
The standardized response means (SRM) were used to determine the
most sensitive measurement locations. Results were compared between
men and women, and between the highest vs. lowest tertiles of age and
BMI using t-tests, and general linear models with adjustment for the
other variables. Beta coefﬁcients (with 95% CI) and standardized beta
(Z-scores) are presented.
Results: In this OAI core sample, the FD 0.225 JSW location was the
most sensitive X-ray measure (SRM = 0.40), and the central medial
femoro-tibial compartment subregion (cMFTC.ThC) the most sensitive
MRI measure for structural progression over two years (SRM = 0.48).
Age tertiles studied were 66–79 yrs, vs. 45–56 yrs, and BMI tertiles
31.8–47.7 kg/m2 vs.18.2–27.7. Age, sex, and BMI explained only 2.6% of
the variation in structural progression (R2 of adjusted model) in X-ray
and 3.9% in MRI. With X-ray, BMI (b = −0.198mm, 95% CI −0.333, −0.064,
standard b = −0.308) had a signiﬁcant relationship with progression (Fig.
1), but neither age (adjusted p=0.587) nor sex (p =0.099) did. With MRI,
high BMI (b = −0.092mm, 95% CI −0.161, −0.023, standard b = −0.278), high
age (b = −0.090mm, 95% CI −0.159, −0.021, standard b = −0.270) and male
sex (b= −0.099mm, 95% CI −0.156, −0.042, standard b = −0.299) were all
identiﬁed as signiﬁcant risk factors for structural progression (Fig. 1).
Conclusions: Measurement locations in the central aspect of the medial
femorotibial compartment were most sensitive to structural progression
for both imaging methodologies, with MRI providing slightly greater
sensitivity to change than ﬁxed ﬂexion radiographs over 2 years. Age,
sex, and BMI explained <4% of the variation in structural progression with
both methodologies. All were signiﬁcantly associated with progression as
measured with MRI (where men surprisingly showed greater progression
than women) while only BMI was associated with progression as
measured by X-ray. Our data suggest that MRI may be more sensitive
for identifying progression of medial compartment knee OA than plain
radiographs.
Fig. 1. Mean change (mm) of the most sensitive X-ray location (grey) and
MRI (black) for tertiles of age (left) and BMI tertiles (middle) and sex
(right). Error bars display the 95% conﬁdence intervals.
